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Description 

The present invention concerns an optical fiber 
cable of the type comprising, inside a sheath, a core 
of plastic nrtsterial embedding small pipes which ex- 
tend longitudinally along the cable and contain optical 
fibers In loose condition. 

Already known cables of the above indicated type 
are for instance those described in the US Patents 
N03. 3 865 466 and 4 191 448. 

These already known cables show the following 
disadvantages. A first disadvantage is due to the im- 
possibility of making shunts of optical Dbers from the 
cable without interrupting completely its continuity. In 
fact, once the cable sheath Is removed from the cable 
region where a shunt is to be performed, It is not pos- 
sible to locate the small pipes containing the optical 
fft)er8. 

The only way of effecting said location is to cut 
the cable completely along a plane perpendicular to 
the cable longitudinal axis, ft folk)ws that, in saki al- 
ready known cables, whenever it is desired to make 
a shunt of the optical fibers contained In one of the 
cable's small pipes, it is necessary to cause a discon- 
tinuity in an the cable connponents, and consequently 
also In the smaR pipes and In the optk:al fibers not 
concerned with the shunt and then to restore said 
continuity between the cable elentents and In partic- 
ular between the small pipes and the optical fibers not 
concerned with the shunt. 

This operation, besides being extremely compli- 
cated, involves the risk of causing damage to the 
cable, for Instance of giving rise to attenuatton In the 
signals transmitted by the optical fibers not Involved 
in the shunt, due to inccrrectnesss In the performance 
of the connecttons effected to restore the cable con- 
tinuity. 

A further drawback shown by the already knovm 
cables of this type is represented by a limitation in the 
selection of the substances, able to absorb perma- 
nently any trace of hydrogen, which may have been 
introduced in the cable to protect the optical fibers 
against the harmful action which hydrogen might 
have on them. 

Within the sheath of such cables the space avall- 
able for the admissbn of substances able to absorb 
hydrogen is represented only by the small pipes con- 
taining the optical fibers. 

Therefore, the optical fibers are necessarily in di- 
rect contact with the substances which must retain 
permanently hydrogen on themselves to prevent the 
latter from damaging sakl optical fibers. 

The direct contact between the optical fibers and 
the substances able to absorb hydrogen leads to the 
exdusbn of all those substances whose presence 
might damage the optical fibers. 

For example, it is impossible to use in the conven- 
tional cables of this type those substances, able to 



absorb hydrogen, which contain granules of material 
having a size over 10 micron, since these granules, 
hindering the free motion of the optical fibers Inskte 
the small pipes, would generate mk:ro-bendlngs in 

5 the fibers, with their consequent impairment 

The present Inventksn aims at providing an opti- 
cal fitter cable which is devoid of the above described 
disadvantages and whk^ allows an easy and reliable 
performance of shunts of optical fibers from the cable 

10 without the riskofcausing damage to the letter as well 
as the introduction, without any limitation in its selec- 
tion, of any substance able to retain on itself traces 
of hydrogen or relevant amounts of the same In order 
to protect the optical fibers against the prejudicial ac- 

15 tkin which hydrogen might have on them. 

AcconJingly, the subject nnatter of the present in- 
vention is an optical fiber cable wN'ch comprises a 
sheath enclosing a core of plastic material In which 
are embedded a plurality of small pipes extending 

20 longitudinally atong the core, which pipes oonlain at 
least one optical fiber in loose condition, the cable be- 
ing characterized In that the small pipes are mada of 
opaque material whilst the core Is made of transpar- 
ent material and in that the radially outermost surface 

26 of the core Is provided with recesses extending along 
the core Itself In a directkm parallel to that of the small 
pipes, at least one recess being provkJed in each re- 
gion of said core comprised between adjacent smalt 
pipes. 

30 The present feivention will be more clearly under- 
stood from the following detailed description given by 
way of non limiting example and made with reference 
to the figure of the attached sheet of drawing, which 
represents in perspective view, with parts broken 

3s away, a portion of a particular cabia according to the 
invention. 

As it can be seen from sakl figure, the cable 
therein illustrated comprises, from the Inside out- 
wards, the following components. 

40 A strand 1, formed by stranding together a plur- 

ality of wires 2 made of a material having high mech- 
anical characteristics, as for instance steel, an aro- 
matic polyamlde, nylon and the like, occupies the ra- 
dially Innermost portton of the cable. 

48 In partlcualar, sakj strand 1 1s sized to withstand 
the mechanteal stresses suffered by the cable during 
its manufacture and laying. 

A core 3 of plastic material is applied around 
strand 1, preferably by means of an extrusbn proc- 

50 ess. 

A substantial feature of sakJ core 3, for the pur- 
poses of the present Invention, is that It can t>e made 
of any transparent plastic material. In this specifica- 
tion the term "transparent", referred to the material 
56 fonmlng the core of a cable, means any material 
through which the elements embedded In the core 
can be dearly seen or simply located. Examples of 
transparent plastic materials used to form the cable 
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core 3 are polyethylene, polypropylene, nylon. 

The cable core 3 embeds small pipes 4 which 
contain optical fibers 5 in loose condition. The small 
pipes 4 represented in the figure have in section a cir- 
cular shape, but this must not be considered as rft- 
stridive, and extend longitudinally along the core 
along a helical path which can be of dosed or of open 
type, the )atter term meaning that the hdix is formed 
by alternative S-shaped end Z-shaped portions. 

As essential feature for the purposes of the pres- 
ent invention is instead that the smaH pipes are made 
of opaque material. 

Examples of opaque materials used to build up 
the small pipes 4 are metallic materials and plastic 
materials of any whichever typo, provided that they 
are coloured with inorganic pigments. Preferably, the 
small pipes 4 of the cable are differently coloured to 
allow their location. 

The core 3, at its radially outermost surface, Is 
provided with recesses 6 which extend longitudinally 
along the core and have a path identical to that of the 
small pipes 4 embedded in the tatter. Said recesses 
6 which. In a section perpendicular to the cable axis, 
are preferably wedge-shaped, arc provided in a nunv 
ber at least equal to the number of small pipes 4 env 
bedded In the core and at least one recess Is present 
in each region of said cable core comprised between 
adjacent small pipes. 

The recesses 8 are filled with, and in general con- 
tain, any substance capable of retaining on itself in a 
permanent way either physicafly or chemically both 
traces and high amounts of hydrogen so as to ensure 
that the latter cannot reach In any way the optical Uth 
ers loosely contained In the smalt pipes 4 and damage 
them. 

Already known substances able to carry out the 
above Indicated action are for Instance the powders 
of metallic elements able to absorb physically hydro- 
gen, as those described in the Italian patent applica- 
Uon No. 20699A/84 of the same Applicant 

Afternatively, and still by way of example, sub- 
stances able to carry out the a bove indicated funt^ion 
are the compositions suitable to react chemically with 
hydrogen, as those described in the Italian patent ap- 
plications Nos. 23 729 A/B4 , 22 022 A/85. 22 390 A/BS 
and 20 31 0 A/85 of the same Applicant 

A sheath 7, made for ins ta nee of metallic or plas- 
tic material and closing recesses 6, is provided 
around the cable core 3. The cable described above 
and lllustrBled in the figure represents only a partic- 
ular embodiment of a caWe according to the inven- 
tion, since the latter comprises any cable having the 
following characteristics: 

- the cable core Is made of transparent plastic 
material and embeds small pipes of opaque 
material containing the optical fibers In loose 
condition, 

' »he radially outermost surface of the cable core 



is provided with recesses extending longitudin- 
ally along said core (along a path preleraWy in- 
denlical to that of the small pipes), In which Is 
present a substance able to retain permanently 
5 on Itself both very small traces and large 

amounts of hydrogen; rn particular, in any cable 
according to the invention, at least one recess 
is present in each region of the cable core com- 
prised between pairs of adjacent snali pipes. 
TO Therefore, the present invention includes in its 

scope also a caWe differing from that Illustrated in the 
f igure only in that the strand 1 is lacking. 

From the above description and from the consid- 
erations reported herebelow It can be understood that 
16 the cables according to the Invention achieve the pur- 
poses they Intend to peach. 

In fact, the presence h a cable of a core of trans- 
parent plastic material which embeds small pipes of 
opaque material, in case having different colours, 
30 gives the possibility. «vhen the sheath Is removed 
from the cable, to locate immediately the position of 
the small pipes, avoiding the need, at present existing 
In conventional cables, of performing a complete cut 
of the cable to locate the small pipes It contains. 
36 Said immediate location of the snnall pipes Inside 

the cable core leads to the possibility, when a shunt 
concerning the optical fibers contained In one single 
small pipe is to be effected in the cable, of separating 
the portion of caNe core containing said single small 
50 pipe and of effecting only onto it the operations re- 
quired for the shunt without being compelled to acton 
Ell the other cable components and consequently on 
the other small pipes and optical fibers contained 
therein. 

35 Consequently, no risk Is originated to cause dam- 

ages In the cable during the performance of a shunt 
Further, the fact that the outer surface of the 
cable core is provided wfth recesses which have 
along it a path identical to that of the small pipes and 

40 which. In pairs, are arranged side-by side with respect 
to the Individual small pipes, fiacil Hates the separation 
from the cable of core portions containing only one 
small pipe. 

In fact said recesses constitutes a guide tor any 
45 blade used to effect In the core cuts parallel to one 
small pipe to be able to separate it from the others 
contained in the cable. 

Moreover the recesses, flanking in pars the indi^ 
vidua! small pipes containing the optical fibers, gfve 
50 the possrbililyofintrodudngintothemanysubslance 
already known per se, able to retain on Itself even 
very small traces of hydrogen and of ensuring an ef- 
ficient protectton of the optteal fibers. 

In this way It is not necessary, as in the already 
66 known cables, to Hmlt the selection of the substance 
able to retain hydrogen permanent^, since in the 
cable according to the inventfon these substances 
are not in direct contact with the optkal fibers and 
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therefore cannot exert onto them any negative influ- 
ence, 

AKtiough only some embodiments of the Inverv- 
tion have been described and Illustrated, it is under- 
stood that It includes in its scope any possible varia- 
tion deriving from the above indicated inventive Idea. 



Claims 

1. An optical iiber cable which comprises a sheath 
(7) enclosing a core (3) of plastic material in which 
are embedded a plurality of small pipes (4), ex- 
tending longitudinally along the core (3), which 
pipes (4) contain at least one optical fiber (5) in 
loose condition, the cat>ie being characterized in 
that the small pipes (4) are made of opaque ma- 
terial whilst the core (3) is made of transparent 
materia! and In that the radially outennost surface 
of the core (3) is provided with recesses (6) ex- 
tending along the core itself in a direction parallel 
to that of the small pipes (4), at least one recess 
<6) being provided In each region of said core (3) 
comprised between adjacent small pipes (4). 

2. A cable as In cla Im 1 , characte rized In that the re- 
cesses (6) contain any substance already known 
per se of a type able to retain permanently on k- 
self even very small traces of hydrogen. 

3. A cable as in daim 1, characterized in that, in a 
section perpendicular to the cable axis, said re- 
cesses (6) are wedge-shaped. 

4. A cable as In daim 1, characterized In that the 
email pipes (4) of opaque material present In the 
cable are of different colour. 



PatentansprDche 



2. Kabel nach Anspruch 1, dadurch gekennzeich- 
net« da& die Vertiefungen (6) eine an sich be- 
ksnnte Substanz der Art enthaiten, die in slch 
dauerhaft auch nur kleine Mengen Wasserstoff 

5 aufnehmen kann. 

3. Kabel nach Anspruch 1, dadurch gekennzeich- 
net, dad die Vertiefungen (6) Im zur Kabeiachse 
senkrechten Querschnitt keilfdrmig ausgebildet 

10 sind. 

4. Kabel nach Anspruch 1, dadurch gekennzeich- 
net, daH die Im Kabel verlaufenden ROhrchen (4) 
8 us undurchslchtlgem Material verschledene 

IS Farben aufwelsen. 



Revendlcatlons 

20 1. Cfible optique comprenant une gaine (7) recou- 
vrartt un noyau (3) en mat6riau plastique dans le- 
quel est insdr^e une plurality de petits canaux (4) 
s*6tendant longltudlnalement le long du noyau 
{3), lesdits canaux (4) contenant au moins une f^ 

25 bre optique (5) log^e avec jeu, cfible caract^risA 

en ce que les petits canaux (4) sontfatts en vnst- 
t^au opaque alors que le noyau (3) est fait en 
mat^riau transparent, et en ce que la surface ra- 
diale la plus d Text^rieur du noyau (3) est pourvue 

30 d'^videments (6) s'^tendant le long du noyau 
m^e, dans une direction parali^ie d celle des 
petits canaux (4), au moins un ^vldement (6) 
£tant m6nag6 dans cheque region dudit noyau (3) 
comprise entre des canaux (4) volslns. 

36 

2. Cfible selon la revendk^ation 1 , caractMsA en ce 
que les 6videment8 (6) contlennent une suttstan- 
ce connue en sol, du type parmettant de retenir 
de mani^re permanente sur elle-mfone de trte 
40 faibles traces d*hydrogdne. 



1. Optisches Faserkabel mit einer einen Kern (3) 
umschlle&enden Ummantelung (7) bus Kunst- 
stoffmaterial, In dem eIne VIelzahl Meiner Rfihr- 
chen (4) eingelassenist, die sich Iftnga des Kerns 4S 
<3) erstrecken, wobei die Rfihrchen (4) mlnde- 
stens eine lose optische Faser {5) enthalten, da- 
durch 9ekennMlchnet da& die klelnen R5hr- 
Chen (4) aus undurchsichtigem Materiai gefertlgt 
sind, wShrend der Kern (3) aus transparentem so 
Material bestehl, und dadurch, daft die SuHersle 
radiate OberflSche der Kerns (3) mit Vertiefun- 
gen (6) versehen ist, die entlang des Kerns, par- 
allel zu den klelnen Rfihrchen (4) verlaufen, wo- 
bei In Jedem Berslch etnes Kerns (3) mlndestens es 
eIne Vertlef ung (6) vorgesehen 1st, wobei der Be- 
reich aus der zwischen zwei benachbarten R6hr- 
Chen (4) geiegenen RSche besteht 



3. Cfibte selon la revendicalion 1 , caractdrisd en ce 
qu*en section perpendlculaire k l*axa du cfible, 
lesdits ^vkSements (6) dont en forme da coin. 

4. Cfible selon ta revendfeatton 1 , caractArfe6 en oe 
que les petits canaux (4) en mat^riau opaque pr^ 
sents dans le cfible, sont de couleurs dtf f^entes. 
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